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Performance Measures

Introduction
Performance measures are indices that indicate how well an alternative achieves the objectives of
the Bay-Delta Program. They can be used to evaluate alternatives and guide the development of
new alternatives. Performance measures form, collectively, a "yardstick" to use in measuring
how well an alternative achieves the objectives of the Bay Delta Progran)~ this report, we
describe the processor developing and using performance measures ir~.-’~..o’~ections: Building ~he
Yardstick, and Using the Yardstick.                           .~ ~. . ~..

The perforrq, ance measures described here are work in progres~s-t~ey have~o~..~et been fully
reviewed by CALFED. The set described here does not incla’~t~.~e solution~:~.i,n.]-iples, i.e., the

..... -~" ~. ..~.r"."=. =~" . .
program objectlves concerned w~th aspects of the solut~or~n~=.dlr_~t~ related to the M~ssmn
Statement, such as equity, affordability and implementabi~ry~..:..’%’:~r~"~

Building the Yardsti..c...g i    -

.~.
Step 1 DevelqB:=   (  m0nce Measures

Bay Delta Program. Figu~.;~l~t~..~.an o~¥.~-~ew of the role and use of performance measures The
top three rows of boxes in th~’-"~.~.=..fr~me how the performance measures fit into the higher-
level objectives of the Bay Del~..~._~..o~grarn. The top box is the Mission Statement of the Program.
The current wording of that statement (dated September 28, 1995) is: "To develop a long term
comprehensive plan to restore ecological health and to improve water management for the
beneficial uses of the Bay-Delta system." The next row of boxes is the set of four resource areas.
(See the Bay Delta Program Public Workshop Information Package, Appendix A, dated
December 4, ]995, for primary problem/objective statements for each of those areas.) The third
row of the figure specifies the objectives of the Program associated with each resource area.
Each performance measure is a measurable version of an objective. The eight perfo~-rnance
measures presented in this report correspond to the objectives in the third row of the figure. The
set of objectives, and so performance measures, has evolved through several steps in the
Program. That process began in July, 1995, with the initial formulation of the Problem
Definition and Problem Statements. That then evolved through sets of issues and objectives until
the current set of eight, as presented in the figure. A one-page summary of each performance
measure is included in the attached pages. A review ot~those pages will find a direct
correspondence between the eight performance measures and the set of fourteen objective
statements for the Program dated October ] 1. The reduction in number from fourteen to eight is
the result of a logical regrouping of the objectives into forms more conducive for scoring
alternatives.
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Step 2: Develop Scoring Factors
Figure 2 is an overview of Steps 1 through 4, the steps that "build the yardstick." As that figure
indicates, in Step 2, each performance measure is broken down into scoring factors. The
attached pages graphically describe that breakdown. The scoring factors are elements of each
performance measure that are more reliably seorable than the performance measure itself. At
this stage in the project the performance of each alternative on each performance measure is
based on expert judgment. That is, an expert was assigned to evaluate each action that could
comprise an alternative by assigning a score fo~, each scoring factor, using a process to be
described in the next section¯ In order for that scoring to be as repeatable__.~-’~ipossible, each
scoring factor has to be as tightly specified as possible, given the leveI.~,d~_~iaerality of the
actions to be evaluated¯ The attached pages describe those scoring ~d~tor.~3-.-2qote that for
d~fferent performance measures, there are d~fferent logical breal~..~.~s 1~o__ ~’~. ring factors.

Step 3: Assign Proportion of P r..o :le-rn Associated
With Each Scoring
Each of the sconng factor boxes has a percentage a~p~.~_...wi~..~t. That number represents the
proportion of the "problem" or "objectiv_e~¢iate~:~t~hat box. For example, from the
Aquatic Habitat page we see that the ~"~~I~itat ~p._~blem" is considered to be 75% in the
Delta and 25% upstream of the Delt~ I~..tunr~: o.~..tti~..D~ Aquatic Habitat problem, 20% is
considered to be associated w~th trans~....~~.~..~ as~c.~ated w~th shaded and shallow areas, etc.

The geographic breakdow~."-~t’_.o~r.xhe.~h~l-~j_ta~:-- .]ae...~-~a=..=..rmance measures call for comment. The
upstream scoring factors,.:~..~’*~t me~t t~_im!~ that part of the evaluation of a Bay-Delta
solution will be based on"~.~"~t~e:_.livery.~f ~pstream benefits from that solution. The objectives of
the Bay-Delta Program do n’h.t=i~..~u...~ i..~proving habitats upstream of the Delta. However, those
scoring factors are included to~..fl~,e fact that improvements in upstream habitat will provide
benefits for Delta habitats and Sl~[~s.. Thus the 75/25 and 80/20 weighting between Delta and
upstream habitat factors does not imply that upstream habitat is somehow much less important
than Delta habitats, but that measures involving upstream habitats only have indirect benefits for
Delta habitats and species.

Step 4: Define Scales and Endpoints for Each
Scoring Factor
The score on each scoring factor is the "proportion of the problem solved." That is, if an action
solves ten percent of the transport problem of Delta Aquatic Habitat, then it receives a score of
¯ 10. For each scoring factor, two endpoints are defined. The "low" end is the existing condition.
The "high" end is the maximum achievable benefit for the Bay-Delta Program. So the
"proportion of the problem solved" represented by the score is the proportion of the distance
from the existing condition to the maximum achievable benefit that the action moves the system.
For example, as illustrated in Figure 2, the endpoints for the shallow & shaded area for Delta
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Aquatic Habitat were estimated to be 20% of the natural state (low end, existing condition) and
80% of the natural state (high end, target condition, maximum achievable benefit). If an action
would double the existing shallow and shaded area, from 20% to 40% of the natural state, it
would be scored at .33 (the 20 %-point increase would be one third of the way along the full 60
%-point scale from 20% to 80% of the natural state).

Using the Yardstick

Step 5: Score Each Action on Eac~S"�."~rin...,..-. ~_..,~ _     g.Factor
Figure 3 is an overview of the first two of the "using the yardst_i~Ae ~=*S~.--~ and 6. As
indicated in that figure, in Step 5 each of the 209 actions is _~"~d against t~oring factors.
For example, an action is scored on the Aquatic Habitat mg~sff~-e ~..~"-~st scorin~-~it on each of the
eleven scoring factors for that measure. Each score, as ju~."~l~, is the "proportion of the
problem solved," i.e., the proportion of the way the...a~tion mo~’~.s N.e system from the existing
condition to the maximum achievable benefit. ~- - ~ ~ "%

Step 6: Calculate E,~ght""P:~e,~2~-._mance Measure
Scores for Each A~b~3-:.~~~

¯ ...~ ~ ~:.~.. ~. . . .For each action, each perf~rm,9~-~_me~a~ur~ ~_lculated as a weighted sum of ~ts correspondm~
scoring-factor scores¯ F~O~..-=~nple,"~e’~~ve~i~tt~Aquatic Habitat score is calculated by summing
¯ . ’~... ~-~. . ~ . . .~ts eleven scoring-factor ~;~9r~.~, we~g~e~ by the percentages indicated on the attached pages, ~.e.,
the proportion of problem-~.~s.ff¢.[..at_.~f~.~th each scoring factor. For example, the Transport
score (the ~rst one on the left’i*~._...iN~gtic Habitat) is multiplied by .15 (20% x 75%), while the
Instream Flows score is multipli~t~~y. 10 (40% x 25%). The top three rows of numbers in
Figure 1 are example scores for each action on each performance measure. Each of those
numbers represents the weighted sum of the scores of the scoring factors for that performance
measure.

Step 7: Approximate the Eight Performance
Measures Scores for Each Alternative by the Sum
of the Performance Measure Scores for the
Actions that Comprise That Alternative
Steps 5 and 6 provide eight scores for each action, onescore for each performance measure.
Those steps, then, provide the table of numbers in the middle of Figure 1. The lower half of that
figure is an overview of aSteps 7, 8 and 9. As indicated in that figure, Steps 7 and 8 combine the
eight scores for each action into eight scores for each alternative. First, for each performance
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measure, the score for an alternative is approximated as the sum of the scores on that
performance measure over all the actions that comprise that alternative.

Step 8: Adjust the Eight Performance Measure
Scores for Each Alternative to Account for
Interactions Among Actions
The sums from Step 7 may have to be adjusted to account for synergy, interference, flow
balance, and other interactions. The interaction adjustments are to be limited to clearly
anticipated levels of interaction, so that the quantitative content of the s~gY~d scores is retained.
and not negated by subjective judgments of large .interactions. As in~..d,.i~atc--d in Figure I, that
summing and adjustment takes place at the performance measure .[.~’�~l.~,~o~h~at the result Is e~ght
scores for each alternatwe.

Step 9: Combine Per~ormance:~..~. ~e~sure~_     _,.,ores
into Overall Evaluation Sc~res f~.-"~ach
Alternative, One Overall E*~=[~-~"~;core for Each
of Several Stakehold.e~P~er~~’~’t-~s
It is desirable to evaluate each alte~ti~ wi..~ ~vg..~’tt."icore, so that alternatives can be
compared, and guidance developed a~o~"~.~-~ffvtr~e alternatives. However, the only way to
derive a single overall score_+fr6~-=gl=+~i~.~.~.~ate performance measure scores is to weight
them and sum them (and .~}hi:~dl~.oiacr ihtcitations to represent interactions and desire for
equity, that would also i~.’.~V~il~, e weigti~),:~ggaii’as indicated in Figure 1. Those weights,
however, represent impo~._a_lue tr_g."de=~ffs. For example, weights on these eight performance
measures would include th~.{~ic.=.~’~_=e~ht to give aquatic habitat versus water supply. It is
unlikely that the Bay-Delta Pro-gx._a=..__m~.-~:ould arrive at a single set of weights that would be
satisfactory to all stakeholders.

Our solution to that problem is to elicit several sets of weights, one each from a panelist (or an
entire panel) representing a particular set of value tradeoffs, or a "stakeholder perspective."
Suppose we elicit four such perspectives. That would give us four different sets of weights, and
so four "overall scores" for each alternative. We could then use those scores to rank alternatives,
but of course we would have four different ranking of alternatives. Those four rankings are
indicated in Figure 2.

The elicitation of weightsmust be done following a particular protocol in order to get defensible
weights. We have already done one such trial elicitation. Only a partial elicitation was
performed, but we did obtain preliminary relative .ranking of weights. Using those rankings, we
can approximate the numerical weights using a recently-developed technique (the "Barron
approximation"). Numerical weights can be directly, elicited, with more panel time. The
following table presents preliminary weight rankings for the four perspectives elicited. These
rankings are presented simply to establish that we were able to obtain the weight rankings. In
practice, the rankings would be subjected to several consistency cheeks, and could very well
change substantially from the rankings reported here.
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~�_0JO.g~ Fisheries . Urban In-Delta
Aquatic Habitat Aquatic Habitat Water Supply Vulnerability
Species of Int. Species of Int. Drinking WQ Water Supply
Water Supply Wetlnd!Uplnd Water Uncert. Drinking WQ
Wetlnd/Uplnd Drinking WQ Vulnerability Aquatic Habitat
Drinking WQ Ag/Ind WQ Ag/Ind WQ Agflnd WQ
Vulnerability Water Uncert. Aquatic Habitat Water Uncert.
Water Uneert. Water Supply Wetlnd/Uplnd Wetlnd/Uplnd
Ag/Ind WQ Vulnerability Species of Int. Species of Int.

The actual significance of these rankings can only be communicated.~..~, also presenting
the endpoints on each performance measure. For example, the fa..~~.ha~ the urban
perspective elicited here ranks drinking water quality as less "~m~_ t~t_=than water supply
is entirely dependent on the relative ranges from low to hig~...~e~ ~g.isting.~_ condition
to maximum achievable benefit) on those two performan.~".~sures.-"~-~£=tfi’~.water supply
range were greatly decreased, the same respondent w~d~"~jflk-’inking ~er quality as
more important than water supply.               --%.,’~%..=~"--~.~~

Step 10: Evaluate Each__ ¯ :.AIt rn  v e "bY ..... Cons=der=ng
All Stakeholder Pers,p -tiv S   /

Steps 1 through 9 provide us with~th;~?~e~rts--~&:~he alternatives by how well each
achieves the objectives of [.~-y:~).~.~ffr_~gran~ with one ranking for each stakeholder
perspective, as presente.d. ~]~Fi~~.,~_ W~&c~ then evaluate each alternative by
comb~mng the several~holder-9,et~pecUve evaluations. There are several ways to do

One wa~ ~..:.to a~_e~ each alternative s breadth of support, ~.e., how
highly it is ranked across tl~’&~.~ff~’$ri~stakeholder perspectives. For example, in Figure 4
we see that Alternative 25 co~il~:~5~ promising because it ranks in the top four for all four
perspectives. Another way would be ~o use the rankings to simulate how majority-rule
voting would rank the alternatives (though one complication is that in some cases, the
outcome of a series of majority-rule votes can be affected by the order in which those
votes are taken). A third way to combine the evaluations is by the "Rawls Criterion,"
which is simply to evaluate an altemative by how well it scores on the stakeholder
perspective least well served by that alternative. For example, from Figure 4, if
Alternative 25 scores most poorly for Stakeholder Perspective D, then it is assigned that
score overall. Another way to combine the evaluations is simply to add the scores across
stakeholder perspectives, with equal weighting among them. Both of the last two scoring
methods involve some technical choices regarding rescaling. In practice, it is usually
desirable to simply do all of the above four methods, and deliver all of those results,
including the separate rankings by stakeholder perspective, as indicated in Figure 4. The
decision making process can then take all of those considerations into account in
determining which alternatives are to be retained, and how those alternatives are to be
developed and refined.
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Next Steps:
1, Apply the performance measures to alternatives as they. are developed, and use those to guide

decisions for developing and refining alternatives.
2. Develop guidance for selecting actions to add to and delete from an alternative in order to

improve it.
3. Develop and score an affordability performance measure..
4. Develop and score performance measures reflecting the Solution Principles of the Program.
5. Refine the endpoints for each performance measure. ~.~
6. Refine the actions scores as the actions are refined.

~_ ~.~.~.-- .~

,din.

-’.-"" ..._________________era=- ~"~ ~
’~n’� .-~ "~’n. -~- wa-
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Ecosystem Water Water Vulner- Resource Step 1"
Quality Supply Quality ability Area Develop

[
I~

I
I

’erformance
_ I [ ] " [ 1 Measures

Aquatic] Wetland/-
Species IX~ater,,,.]¢[,Water ’,~,. Drinking Ag/Ind

Vulner-[
Objective,

Habitat Upland of [S~ pp..,|~]~l~,.Un...cer- [ "Water Water ability Performance
I .~V" ,~!| "1 ~t;, .’~h     I .....

Habitat Interest .~ ~ .il tatfity I Qualtty Qualtty Measure

Alternative 24
action 17 .02 .03 .00 .00""" ....... .J:~ k ~ ’1!)0 .02 .00 Action
action 23 .00 .03 .05 . .,1 a     .,....,,,:.,,.,,n~i "..,..,, "~...,,," .~,~,,.nn.,,,,aa .00 Scores,
action 42 .14 .      12 .10 .00 .00                                                    . ..

"ti    t! ....~ ~ ~t~ .~’ō.,,,,.,,,.,..~ ~ Initial Step 7
""..,"":’ "’ ,~’ ~ -~ Alternative¯

Sum: .87 ¯ . ¯ ¯

..    .::. .    , ..    ,, x-xu u~teu
Adjusted
Sum: .98 .99 1.37 .15 .44 .08 .56 "%,,Score, by pM__]Step 8

"ii~ ~!f""
I Weights of One Stakeholder Perspective ,,~¢-

i tep 9

Overall Score for the Alternative, for One Stakeholder Perspective
Step 10: See Figure 4

Figure 1. Overview of performance measures and scoring
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Performance Measure: Aquatic Habitat

Objective: Improve and Increase Aquatic Habitats so that they can support the sustainable production and survival
of native and other desirable estuarine and anadromous fish in the estuary.

Transport Shaded ¯ I Effects of I Salinity- t ! ’ ~ff - Primary I Instreeml I Shaded I tarsi( - I Temperature

The polenl a Io successfully ach eve lhe maximum aquatic habital, benefils hl~ bellt~,
25% 1o reflect lhe fact lhal lhey should be credited only for lhe Indirect In-D~lia

Delta habitat Inctude:
Tllmsport Conditions. River inflows and Delta channel flows necessary Is move
preferred habitat (or migration pathway). .if!,,, =~. ,;=:~ %~,. il. ,~..tI , .
Shaded & Shallow Area. This racier includes lhe shallow and prelected tidal water adjac~’h’t to
Incxeases the value of the shallow area as spawning and rearing habitat.

Toxicity. This component evaluates benefits from actions Ihat reduce the duration and magnitude (severity) of toxic concenlralll.di of ii!.cultural and industrial chemicals.
Primary Production. This factor includes general cendltibne necessary to support shallow aqualic habitat productivity (food-...~
I ght) as well as control of aquatic plants or *clams" that limit food-web productivity for species of interest.             .4#t: .;.#"    ;;;.-’~;

Inslrearn flelt~. This factor iilcludes slreamfiows Ihal are necessary Io fully supporl spawning, rearing, and downslream migration of anadromous fish.
Shldsd Rlplrlln. This factor includes lhe physical channel and riparian vegelafion faclors thai conlribule Io tnslream habital. (Th~se dlsllngulsh a slream from an irrigalion canal,)
Dlvel~lon~ & Barns. This componenl evaluales acticns lhal conlrol or eliminale Ihe negalive effecls of dams and diversions along a slream lhai limit migrallon and rearing condilions.
Spawning Sul~lrate. This factor Includes Ihe necessary gravel ¢ondllicns (size, flushing of lines) for oplimum spawning within a slream.
lemptlrllure and Toxicity. Tkis racier evalual~s acllons Ihal reduce lhe duralicn and magnitude el toxic concenlraltons of ckemlcals and lhal conlrol or elimtnale delelerlous
temperatures with a stream reach,



Performance Measure: Wetland/Upland Habitat
Objective: Improve and increase important Delta habitats so that they can support the

sustainable production and survival of wildlife species.

] Upstream!

40%                                                               25% 25%                           50%      /

I
Rlpadan I

70% 20% 10%

This performance measure reflects the degree to which an alternative species.

Geoora~hlc Area
Habitat improvements can occur in the Delta and upstream of the Delta, though ,upstream .. that they provide.

Scorlno_ Factors
Delta Freshwater Tidal Wetlands. This component evaluates how wall an action improves or increases Delta benefits that restore and improve salinity
levels; increase the aerial extent; and improve the connectivity of marsh habitat with open space/habitat areas.
Delta-Suisun Brackish Tidal Wetlands. This component recognizes benefits that modify salinity of brackish marsh; and improve
connentivity with other open space/habitat areas.
Delta Saltwater Tidal Wetlands. This factor evaluates how an action impacts Delta saltwater wetlands.
Delta Non-Tidal Wetlands. This component evaluates how well an aclion improves and increases In-Delia non-tidal marsh habitats, including I terfowl and
other species. This compo~ent recognizes ectk~s that increase the amount of breeding waterfowl habitat; increase the amount ¯ waterfowl and shorebirds; end increase the
amount of managed permanent pasture for sandhill cranes.
Terrestrial Habitat. Wfthid the Delta, terrestrial habitat includes upland transitional areas, natural upland areas and unnatural provide important wildlife habitat, including
cropland, falk)w fields, pastures, and levees. This component recognizes actions that increase upland habffat or make improvements to existing habitat, including dean-up of toxic sites and
implementation of wildlife friendly agricultural practk:es.
Delta Riparian Habitat. This component recognizes actions that reduce habitat fragmenlation, increase the aerial extent of riparian habilat, andlor improve the connectivity of riparian habitat to other
wttdlifa habitats.
Upstream Riparian Habitat. This component recognizes aciions that reduce h~bitat fragmentation, increase the aerial extent of dparian habitat, and/or improve connectivity.
Upstream Wetland Habitat. This component recognizes actions that increase the amount of breeding waterfowl habitat, increase the amount of upstream winlering habitat for waterfowl and
shorebirde; increase the amount of managed permanent pasture for sandbill cranes; increase the aedal extent of wetland habitat; and improve connectivity.

PM_CHRT2.XLSWetHab 2 o~ 8 3 (30 PM1/3/96



Performance Measure: Species of Interest

Objective: Increase population health and population size of Delta species to levels that assure recovery
and provide sustainable population size.

Inlerest~ .... "

~ Safmon~ds~ . ~e~:~ J ~ ~J ~ntedng J

This pe,o~ance measure refle~s the degree to whi~ t~ alternative provides specles-~dfic st~ ,abltat prote~lon or restoration aclions that are likely to In.ease the
~pulafion of Ihe s~s of Inleresl. Bemuse the likely benefit of an acfion will va~ with spedes or groups are Idenlifled for rating.

GeoqraphlC
~e geographic area of interest is depe~ent on t~ llfe hlslo~ of each spedes of interest, life hl~o~ is the o~an, In the Bay
~lta, a~ In upstream td~a~ streams. Estuadne fish s~ more of their life-histo~ in the Bay-~lta. =1 spies may remain In the Bay-DeRa or may m~mte
thro~h the Bay-Delta.

~
$¢orino Factor.
Sc~ing fa~ were not separately distinguished, b~ instead follow Ihe type of species. Habitat prole~ion or resto~& uatic or wetla~ habitat ~neflts wm be
rat~ tn t~ aquat~ habAat pe~o~an~ measure. H~ever. ~ ~ hab~at manage~nt a~lon Is ex~ed to dire~ly ~nefit one of ~e d~ht ~ then addltl~al ~it wl, be given ~
~ spas of Interest ~do~an~ rall~.



Performance Measure: Reduce Water Supply Conflicts
’

¯ Objective: Reduce the conflict between beneficial water users and improve the
ability to transport water through the Bay-Delta System.

Water Supply I
(Consumptive Use

..~’" and Ecosystem) ~ ~ ~’., . ....

Det~ I ~ I I A~age Year I T~sp~ I I ~v~,,u,~ I l~v.,.~,~v (o~I
20% I " 3o% I [ ~ ~

I (&~. Ye~) I

~i’~ p~Or~ ~ ~eci~ i~ ~’~h~chl~ ~ co,filet be~een beneficial ~ter users m lhe B~y-Delt~ syslem ~n~
degree to which transpo~ capability through the Delta is timing.
Geographic Areas
The potential to successfully reduce the conflict be~een the beneficia water supplies ~n be divided between the Delta and the expod
areas and measured separately.
~ Scorinq Facto~
OppoAuni~ for Del~ Divemions: Diversion oppodunities in the Delta .ecological or water quality reasons. Improvements for
diversion oppodunities within the Delta would include added multiple of existing diversion points, and improvements for areas such
as South Delta.
Improved Delta Inflow Timing: Delta inflow timing within the year is often restri ions centered around single-purpose needs and
limited water resources. Improvements could be made through the reoperation of existin ’="

Improve Avenge Year Del~ Inflow: Increased average year Delta inflows would ~le uses including potential ecosystem
enhancements while not shoaling consumers. Inflow could be increased with added u~ other a~ion that would generate water
supplies. . . . ~ ¯ ~=.
Improve DW Year Del~ Inflow: Increas~ dw year Delta inflows would reduce conflicts be~een potenhally sho~O~.s~ers and an already stressed
ecosystem Inflows could be increased through added siorage increased conjunctive use operations, fudher ~se~t~and fa iowinn and reduced
diversions.         .                                                                             ~t ,,~ ....
Improved Timing and. Transpo~ Capabilities for ExpoS’. Delta expods are often impaired by the timi."~ o~terg==.,~ .... reaching the Delta alonQ with the Delta
transpo~ ~pability. Improved transpod ~pability would allow the movement of more water south in wet ye~P~ while minimizing the potential for flshew
entrainment. Improved timing and transpod ~pability could also result in the ability to convey water transfers without the need for additional storpge south of the
Delta in below average and dw years.
Improved Water Supply Availabili~ for Expo~ in Average Years: There is competition for Bay-Delta water supplies even in average years. Improved expod
water supplies availability would result from added storage, conjunctive use, groundwater storage, demand management and all other actions that would result in
eilher added supplies or reduced demands.
Improved Water Supply Availabili~ for ExpoRs in DW Yearn: Increased expod water supplies during dw years would come from the above as well as
increased ~njunct~e use o~rations, fudher consewation, land fallowing, and reduced upstream diversions:

PM_CHRT2,XL~p~ 4 ~ 8 3~



Performance Measure: Reduce Water Supply Uncertainty

Obiective: Reduce the uncertainty of Bay-Delta system water supplies to help
meet short and long term needs.

(Consumptive Use & Ecosystem)

¯ 25%                                                                               .

Short Term Long Term .,iii! %1 Short Term

This pedormance measure reflects the degree of reductio~?~..l~e uncertdlnt~ of Bay-Delta system water supplies to help meet the needs under short-term and
long-term conditions.                                      ,~%.. 2:~.,,~. ,.=,. ~,,~ .~r ,,,:~...::!~;~,

The potential to reduce the uncertainty of Bay-Delta water supplies [o me.,~co~petlng I~neflclal uses can be dw~ded between the Delta and the export areas.
ScorinoFactors                                                         ,,~!i~;,~,~ h~:~,.,.~f t!
Short-’~erm Delta Uncertainty: Short-term uncertainty for Delta user;;~t~Jlts~o~,s~t~tions t.h.at potentially jeopardize their ability to meet planned needs in
the near term. For example, salinity intrusion into the western Delta caused b.~[i~ied infl~.~t~i’d~cal years may force a pump shutdown. An example of an
actton that could reheve uncertainty ~n the short-term would be to ~nstall tempo~,~/~,..~l’~.,.,,~d~n~:s~ngular critical years, m the western Delta, to improve water
quality for municipal and urban use.                                      :~l,, ..... :, ~t~,~ ~l !t      ~                          .
Long-Term Delta Uncertainty: Long-term uncertainty for Delta users results from~simil~r..,~ff"u~ions t~ ~y occur more frequently. An example of a long-
term so ution would be the permanent relocation of a pump intake to a point m~mmally affe..~tetl by .sdti.n,=jt~=’k3trr~.,Ion.           "
Short-Term Export Uncertainty: Short-term export uncedamty would result ~f water mana~r.~..~er.~ t~.able=~ ~elve planned for water supplies in a single
year. An event such as a temporary shutdown of Delta export pumps for ESA reasons or a c~n~.,Outag.,e=..,,~p, uld ¢[...,ei~... such a sltuat|on. An example of an
action that would provide short-term rehef would be a the installation of multiple Delta export puthp~ng pl~’nt ~ntake~l..lhi~ould allow pumptng to continue

PM_CHRT2.XLSWtrUncrtn 5 of 8 3:00 PMI/3/g6



Performance Measure" Delta Drinking Water Quality

¯ Objective: Provide good raw water quality in the Delta as a drinking water
source (primarily exports) and for body contact recreation.

I
Drinking J

WQ

’ I J Natural. I I Sa"n~’~.,~l I Suspended]
Mi~:robesl I Organics I I O~ow~=t[ I Sedimen~/ 1 & I

10%              35%        .ll#: .,~0% "’:,;~, .I~,         5%               10%

Th s performance measure evaluates lhe degree to which an altern~lve~ou d prow~ a~equat~ expo~ Delta drink ng water qua ity. The peffo~ance measure ncorporates the CALFED
¯Bay-De ta Program drinking water quahty obje~ives by analyzing the

¯ R~u~ con~ntrahons and ~uduahons of raw water quality constituenl~,~f ~n~
criteria listed below
¯ Ensure that raw water Is treatable to meet existing dnnking water standards and thase ~,~’lg ~ ~p~sed In the future, and
¯ Redu~ ~n~ntrat~ns of raw waler quahty consh~uents that ~use taste, ~or, ~ ~r ae~1~"pr~ems.

G~o~hlc A mas ~ #J~’ .~t"~=’ ’~.
Lan~ in-Delta and in upslream watersheds dire~ly effect the drinking water quality o~’~’5~}~,~e~h~edo~an= measure does not geographl=lly divide the water basin
but analyzes the system.

Scod#O Facto~                                  ’i~"
Microbial con~minants: Micrmorganisms especially fe~l colifo~ ba~eria, viruses and protozoa, ca~p,~ad ~a.~
(approx. lure) protozoa =n be difficuff to remove without mul~ple barrier prote~ion measures at treatme~=~t~t" U~’~me~,<~ benefits may be express~ as r~u~ion in raw water"
m~crob~al ~n~ntrahons or as r~ucfion of treatment costs from present conditions.
Natu~l organics: Natural o~ani~, such as algae, decompos,ng vegetat,on, and peat soil, can cause ~or ta~ and odo~=~ dr,nk~ngz~W~ and may rea~ w,th bromides from saline ware
and chlor~e at treat~nt facilities to pr~u~ trihalomethanes (THMs) - a sus~cted ~r~n~en. The water basin has a naturally oc~i~’~h level of natural organi~ from the Delta
peat soils. Additional treatment is required to meet THM requirements. Unit for measuring beneF, s may be expressed as reduct,~,’~" ,,~’*~(~,natural organic levels <expressed as THM
fo~ation potential ~on - TFPC) from ~ent conditions.
Salini~: High salin~ or total dissolved solids ~DS) impairs water taste and increases hardness. Bromides associated wff~5~ff~’~alts ~n inte~ix with expo~ water, natural organic,
and chloride at treatment plants to produce THMs. Redu~ion in salinity levels requires additional treatment. Unit for measurih~f~enefits may be expressed as r~uctlon In raw water
salinity levels.
Suspended sediments (TSS) and turbldi~: The presen~ of high levels of TSS a~ turbidffy in raw water require additional treatment to improve aesthett~ and water clarity. Unit for
measuring ~nefits may ~ expressed as change in mw water TSS levels or Nephelometric Turbidity Units (NTU).
Toxics and carcinogens: Heavy metals and ~sfi~es are of con~rn to public heath. If present, they require advan~d trealment measures. Unit for measuring benefits may be
expressed as redu~ion in microbial con~ntrations or as r~u~ion of treat~nt costs.
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Performance Measure: Agricultural/Industrial Water Quality Requirements¯

Objective:       Provide Delta water of sufficient quality to meet agriculturallindustrial beneficial uses.

’ I Agrlcllndustriall

~o% ,. ........................... ÷ 3OO/o ...................... ,.. 60%
I .o.h ¯ I Western I -I Expo"&
I Central Delta I ,~el~a I ISouth Delta

I
.o~ ~~ ,o~          zo./..~:. ~ ./~ . ~o% ~0./. ~~    ~o~

]O~n ~~~v~d~ I Ocean"’% ~’,,,~......,,,~#"~r~d-Derived ~ Land-Derived I

_~ ........................................ :-;-: .......}~’._.==~.-_~. ....
.,~ ; ..........

~ .................... : ...............
This performance measure evaluates the capab=hties 9f.a~]~,.~@t~pvlde sufficient Delta water quality (locally and
expo,ed) to meet agricultural and industrial requirem~h~ ~. ~;,,,#, .              .

Geographic areas "~ =~,,~=~’~" .~{~’~" .~!’ ~!’
-- " ¯ ¯ ’,..=:=:::~=. %:. :{’ .={t = t:~: , . , ,

The three geographic areas of the Delta that impose water quality co~stta!nts o~=~g~=cultural and industrial beneficial I
uses are the Western Delta, Central Delta (and adjacent Delta se~,ce,~as)~n.~"t~e’,~outhern Delta, wh,ch is the
source for the expoff se~ice areas.                            ~,, ~/#~ ,,,,,,,."’,,, ’’%~¯ ~;. ~

, .... .... ~..~ ~ ,,~".~.-
conductivity has been selected as the most representative measure of impairment. ~e key component of the
pedormance measure is the ability to reduce electrical conductivity as a measure of total dissolved solids. There are
~o original sources of these salinity constituents; ocean-derived and land -derived elements and salts.

Degradation of Delta water quality by salts occurs from three primary sources 1) at the brackish upstream end of the
estuary (ocean-derived salts), 2) the Delta itself (primarily agricultural drainage from Delta islands), and 3) upstream
of the Delta (primarily subsurface agricultural drainage from the San Joaquin Valley).
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Performance Measure: Infrastructure, Resource/Land Use, and Water Quality Vulnerability

Objective: Reduce the risk to land use and associated economic activities, water supply, infrastructure,
and the ecosystem from catastrophic breaching of Delta levees.

Res/Land Use,
& Water Quality

.~-- .... "’~’~. Vulnerability .... ~.

I Ag lands, Farms, Utilities - I
Terrestrial Delta M&I and Ag

I Homes, Recreation,
& Transportation I & Wetland Levee WQ WQ

l    Businesses Systems l       l Habitats -
15% 10% t0% 40% 10%

iThis performance measure evaluates capability of Actio~ i~ ...... e and ~o’-~li-~.~ ~ ~1"~ i~l-a~ a-n-~ ~o-urces caused by
icatastrophic floods, high tides, high waves, rising sea level, earthquake, idence. A secondary, but equally catastrophic, potential consequence of a
igeneral levee failure (or to a lesser degree, even localized failure) during a I; Intrusion of ocean-derived salinity which could contaminate the raw
water supply for an extended period. "~.

G~o~raohic Area                                                      ":~,.
The Delta and Suisun Marsh. There is no geographic differentiation for this measure.

Scorino_ Factors
Key components of the performance measure include ability to protect:
Agricultural lands, farms, homes, recreation and businesses, pnmanly on Delta lowlands and levees ~..: .. b.e,..;SIJb~di:.t..to loss, ~nundat=on and pre-emption of use due to
flood nn ¯ " il ;.~; . ;!I~’ ~ ":~. .

~" " i ’ " ;,’t."    ;{="    ’"3~. ~.~

Utilities and transportation, systems Ra Iroads roads power transm=ss=on hnes and aqueducts Iocated-t0..=~ ....

Del.~. ]o~.l~..ds., li~y..F..~e~,’‘~" ..,.°r elevated foundations. These could be

subject to direct damage pre-emption of use by inundation, or foundational weakening, corrosion and decay
Terrestrial and wetland habitats within the Delta that would be either completely or partially inundated.
Delta Levee System. The Delta levee system network as in-place infrastructure to prevent flooding and pre-emption of land uses co.d~i.,n,’~h~nnel flows provide habitat and
provide foundation for certa=n key roads bu= d=ngs, nawgat=onal a=ds, hydraul=c control structures, powerl~nes, etc. Loss of the leve...,~,~Jy.s_te~i’~o~d necessitate expenditures of
major nvestments of t=me, money and materials to restore =ts funct=onality. Delta-w~de catastroph=c damage and floodtng are th.F m,a~r consequences that could result from
w despread levee failures (these could be simultaneous fa=lures or a series of sequential fa=lures rad~at=ng from one point, as, .a..,..re~..s.~Jt of increased wind fetch, consequent wave
size, tidal currents, and resultant damaging erosion).                                                        ~"
M, I & Ag water quality: Water quality for municipal, industrial and agricultural beneficial uses, both within the Delta and in the export service areas. Major salinity intrusion
caused by a sudden influx.of ocean and San Francisco Bay waters could contaminate the water supply for an extended period and require extraordinary releases of freshwater
Ifrom storage, accompanied by extensive repairs of infrastructure to restore adequate quality to the water supply.
Ecological water quality: Water quality for in-Delta habitats and biological species. Ocean-derived salts could cause major damage to freshwater and brackish marshes,
riparian habitats and other wetlands, and agricultural lands. Prolonged flooding with saltwater could necessitate additional flushing and leaching of soils to remove accumulated
salts and restore the capacity of the soil to support the desired beneficial uses.
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